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When current world energy consumption is considered from the perspective of long-term historical trends, it appears that the last 150 years have been an exceptional but unsustainable period: exceptional in terms of the improvement of comfort and standards of living; unsustainable in terms of the climate change which has resulted. Let us take a brief look at the past.
From the dawn of civilisation until the middle of the nineteenth century, man has always used flows of renewable energy: wood, water, wind, human and animal power. For centuries, renewable energies fed a slow but sustainable economic growth. Commercial speed was constant all over the period: the speed of a trotting horse or the speed of a carrier pigeon: about 30 kilometres per hour. World population, which was 430 million in 1500, reached 1 billion around 1820.
From the middle of the nineteenth century until today, the world's population has increased by a factor of six, and GDP by a factor of sixty. The commercial speed is now 1,000 kilometres per hour but it takes only a few seconds to transfer digital information to any place in the world. More than 80 per cent of our energy consumption now comes from fossil, non-renewable and polluting energy sources -coal, oil and natural gas -which have been relatively easily accessible, cheap and abundant. We are now discovering, albeit rather slowly, a disruption in recent evolution: all forms of pollution are severely damaging the planet and the present situation is probably unsustainable and is further aggravated when resource scarcity and demographic growth are taken into account.
Since the first Earth summit in Rio (1992) , it has taken more than fifteen years for the words 'sustainable' and 'unsustainable' to become more or less accepted by a significant part of the world population, although not by the majority. As a matter of fact, very few people are directly and physically hurt by climate change. Hurricane Katrina in the US, a heat wave in Europe and a violent monsoon in Asia are local human catastrophes, but there is no scientific evidence that they are directly related to climate change. People are reluctant to spend money or to change their daily lives as long as they are not directly affected.
However, the year 2006 appeared to be a turning point in the awareness of the situation. Several elements brought about some sort of crystallisation of the dual energy-environment issue. The International Energy Agency's (IEA) World Energy Outlook (2006) begins with the following statement: 'The energy future which we are creating is unsustainable. If we continue as before, the energy supply to meet the needs of the world economy over the next twenty-five years is too vulnerable to failure arising from under-investment, environmental catastrophe or sudden supply interruption.' G8 leaders meeting with the leaders of several major developing countries (China, India, Brazil, South Africa and Mexico, called the 'Plus Five') in St Petersburg endorsed that judgement. Agreeing to act with resolve and urgency, they adopted a Plan of Action and asked the IEA to 'advise on alternative energy scenarios and strategies aimed at a clean, clever and competitive energy future'. At the very same moment the British economist Nicholas Stern published a report (the Stern Review) in which he estimated that the action to now reduce greenhouse gas (GHG) emissions represents a rather modest investment compared to what would be the cost of inaction for the world economy. In France, an official report requested by the government was presented in October 2006. It proposed a target for 2050: dividing by four the level of greenhouse gas emissions as compared to the 1990 level (Boissieu 2006) . Even in the United States, which did not ratify the Kyoto Protocol, the question of climate change is now on the agenda. Al Gore's film An Inconvenient Truth (2006) is a pedagogical contribution which shows what could be some of the impacts of climate change for certain parts of the planet: it is frightening to imagine what may happen to the Netherlands, Manhattan or Bangladesh if sea levels rise. In 2007, the 4th IPCC 1 Report presented new alarming data on the subject. In 2007, the dual attribution of the Nobel Prize for Peace to Rajendra K. Pachaury, IPCC's chairman, and Al Gore was highly symbolic. But, despite the calls of the international scientific community for urgent action, the recent international conferences in Copenhagen (2009 ), Cancun (2010 or even Durban (2011) have not been the place of decisive progress towards a global consensus to mitigate greenhouse gas emissions or to manage the effects of climate change.
